(43) 1)18^0 
2000 ^12 £ 14 B (14.12.2000) 




WO 00/75103 



(51) SfgmtttS 7 : C07C 235/60, 323/60, 323/62, A61K 
31/195, A61P 3/06, 9/10, 43/00 // C07D 263/26 



(21) SfSffllfaS^: 

(22) g&dJSBB: 

(25) m&tom<Dm%: 

(26) HRMMHKDSB: 

(30) flBfcfiT-S: 
1/162235 
$#152000/1 57600 



PCT/JP00/03707 
2000 ^6^ 8 0 (08.06.2000) 
0*8§ 
B*5§ 



1999 ^6^ 9 0 (09.06. 1999) JP 
2000 ^5 % 29 B (29.05.2000) JP 



(71) th®A(*m£fe<±T<Dittm\Z'O^T): s# 
SUttS^tt (KYORIN PHARMACEUTICAL CO., 
LTD.) [JP/JP]; t 101-0062 K5jC«BTftE3[2ttH&*J£ 
2T§5§tfe Tokyo (JP). 

(72) §zwm;&&if 

(75) ftBsm/mmx r*@i^^to^: 

(NOMURA, Masahiro) [JP/JP); t 329-0101 fij*JR 
T«Ua^if ^BT^jS 6607-7 Tochigi (JP). ffttBtt 
(TAKAHASHI, Yukie) [JP/JP); 7329-0101 ffij*&"F*& 
«!BS*0TS;a5982 Tochigi (JP). ffl^PSffi (TANASE, 
Takahiro) [JP/JP]; T 329-0101 «j*fcT&KfBSF 
* »T S ?S 4657-9 Tochigi (JP). g ife & $ (MTYACHI, 
Hiroyuki) [JP/JP]; t 347-0063 iSiSfln^ffj^&T 
1676-41 Saitama (JP). ftB3S8t (TSUNODA, Masaki) 
[JP/JP]; T 344-0062 B Sfrfi«SS2-2-2 »J 



thf* K> */>201 Saitama (JP). #fcfcl?&(n>E, 
Tomohiro) [JP/JP]; =f 306-0023 3?$&^*Trfi;*;Br 
1-2-1 7-ft>X7>i/a >407 Ibaraki (JP). tt±j& 
Zl (MURAKAMI, Koji) [JP/JP]; T 329-0025 ffilfcfc/h 
llirtTRSI* EB356-1 Tochigi (JP). 

(74) ftSA: #S± SJf »(MINOURA, Kiyoshi) ; t 
102-0073 ft BB B*«*3T B 2#2^ AS tf 

JU70g Tokyo (JP). 

(81) (JMfa): AE, AL, AM, AT, AU, AZ, BA, BB, BG, 

BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, 
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, 
MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 
SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
YU, ZA, ZW. 

(84) fg^g (j£i£j: ARIPO ft It (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), 3,- =5 S>7*#» (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-D V 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI ftSF (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD,jTG). 



(54) Title: SUBSTITUTED PHENYLPROPIONIC ACID DERIVATIVES AS AGONISTS TO HUMAN PEROXISOME PROLIF- 
^ ERATOR-ACTTVATED RECEPTOR (PPAR) a 

< 

(54)&E<0«ft: t h^U**vV-AigSt3^ 

o 




(57) Abstract: Novel substituted phenylpropionic acid derivatives ca- 
pable of binding as a ligand to human peroxisome proliferator- acti- 
vated receptor a (PPAR a) to thereby activate the receptor and thus 
showing a potent effect of lowering blood lipid (cholesterol and neutral 



/-s lipid) levels. Substituted phenylpropionic acid derivatives represented 

W general formula (1), pharmaceutical ly acceptable salts thereof and hydrates of the same, and process for producing the same. 



wo 00/75103 Ai IfllllllttllDlllllllBlfllHIIlllODIinillllDlll 



(57) 




(i) 



ti z m. m. r>* k % <d 7jc m m r i>* z ti t> <d m m m ic m t s , 



WO 00/75103 



PCT/JPOO/03707 



1 

EU3 &ffl » 

t V*- A*i^il^^bg£ft(PPAR)a N 

#2gBJII± t K;^ + y v- AJi?|li£f£'£i'b§^&(PPAR ^ffl&ir) 
K^tZt h PPAR «7^V7t-Al:lttS73^^ b £ 

Alt *Ilgrg -14ft §g#(PPARm;^D^ 

30:6 s t h Dtf)®^ ©l>jtj@T-(sl^$tlT^^(Proc. Natl. Acad. 
Sci., 1992, 89, 4653) 0 ZCDft PPAR« (iliJK^^M-ftitg©^ V^fF 

(Endocrinology, 1995, 137, 354), flgJKi£©ftg^«ft fi££ P 

❖ a ) i^^^o-;i/^^ffiBi®(D^^ic^^ 

t57*'J ^Se(AKAII,CIII)3tfE^©^3i$:jE^^C^J0 UT^ 
So PPAR/m#*IiiM LT£#rt£m£&£^jIfttCfg3aL 
T^S 0 *gB#£-ei£ PPAR£©£giftEfi£o^Ttt^BJT-&3oPPAR 



WO 00/75103 



PCT/JPOO/03707 



2 

(J. Lipid. Res. , 1996, 37,907) o Z (DflL IZ PPAR ©# T 4 V 7 * - A 

X, PPAR a x v *7 T t? h V •> * fiflDS* V>« Pf^JJiJKJfil^ £ 
Mb, G£j^MJ!S©Jf 2JD£±£ LfclE»^J6!5C *it 
i5 & (J.Biol .Chem. , 1998, 273, 29577), PPAR a ©?5t£-fb JfafrJigg 

^ h u ^ u -fe ^ ^ KofiTf^ffltts^o * fc ^ -f - h&mmiz 

PPAR a i: v> 5 (E^ ©IB Ktt WHICH* £ It SftftlRtf AWJ& 
S©#fagfc©Ht> t) £#;L £ ^ PPARa^(3 t h © PPAR a U #> F 
i: btil^^^ L t h PPARa £r£t£4b U-5 Mb i§r tJ £ i'J M 1" S c 
^ttMiftt^fSdflft^ AiC J; 51*11(3 U^^D- 

f§ £ tl £ o 

PPAR a<b x ) iz y Ft PPARa£2t"f S&iRH4£^"rSfc-£»£ 
Ii77* K >W.<D<Xm%nX & £ LTB 4 © ffe (3 5/ h * D - A P-450 (C «k 
3M£?>LT£ D£ HETE( t FD*J/J-f3tfh7X>i)BC 



WO 00/75103 



PCT/JPOO/03707 



3 



juj 3 V J 4 K x ft £ 8-HETE N 8-HEPE l^ig^tiTl^ 
(Proc. Natl. Acad. Sci . , 1997,94, 312 ) 0 U L d il, £ CD f*j @ 44 © ^ 

fiLmfoTftm & bxmm&mm-^ W098/28254 ^ 

(B*^r $ 7 TfoRgtt) £ N 
-«5C(A) 

A^Y^-W^CHj-CH-COjR 4 




X 5 -R 5 



(A) 



WO 00/75103 



PCT/JPOO/03707 



4 



TfflBR^HI#^W098/07699 ^ ( S #& K Z i: N 
-jRa(B) 



i±7kmm : ?x&T)is*)),m*m r 6 ttzkaugc^xf* r 9 u 

T-S^^^^^;bTv^T*^<,R 7 li*;u^dr^;i/^ N z^;pa > 

U - fr* * */ ± )]/ # n 7* 7 ;u * * ^ tt ;i/ ft- * 
^ ;i/S,NHR 8 S&£>' 0R 8 *£^IUR 8 liliS^^I bTl>T&&0 

T>>;u^s^*^;i/3dr ur 9 ttakiRiR^ Tvu^- 

3^r^S,7;i/^r;i/S,7 U -ji/^^ri/SStF77;^;i/t^^i$ 

$BW<ZMb£tlfcfci:#l3i#g& D ,Jfcin^©ft^i«t h PPARa 

&§§&rF&fg BB 63-91354 ^ ( Uj £ rtSHttsfc^a ) (3, 




(B) 



WO 00/75103 



PCT/JPOO/03707 



5 



A— (CH 2 )m— O 




(CH 2 )n-COOH 



OR 



(C) 

H Un Ji 1 6 ©M$(£it UX CONH^aJHWi NHC0S£^t U 
R ii £ ;u * v ffigfc t- ;i/ 3- iHx ti * ;i/ ** * i&m 7 )i * ;u t> )V M 
^4 ;i/g(iB u A #7 i-ji/gc^tt R ;i/#^>{£$7;i/*;i/ 
* ;i/M^e -r ;uM 7 ;i/ * t* * s ) £ m + ) r- H £ ft & fb-&ti A* $8 

££ftT^£ 0 Ufr L&#£> £ ft £ CD ©5 ^T'7DKt>l 

£ft&©fc#&# 1 h ??kRa&&ft&,mwis&ibftm&mtzz 

£ &!2j££ftT^& 

TUS5227490 ^ ( ;* Jfc5££*t ) £ N 



R 1 O 




(D) 

(iSfKR 1 H^MM^sCi.t 7)\s*)\s& s T U C 4 . 10 7)U*fr&* 7 
'J-^ivA^^ + ^^S.C.tT^n + ^S^^t^ > C 0 . 6 7 ;i/ * 
;i/g,#;u7t?**> c 0 - 6 t Fo^y c,. 6 7;i/*;i/^c,. 4 

7 )l * )l 7 )V * - ;|/ C 0 -c 7* ;U * C 0H 7JI/ + Jl/7^y Co. 6 7 ;u * 



WO 00/75103 



PCT/JPOO/03707 



6 

;H,7 U —Jl C 0 - l0 7 Jls^JlsT * y C 0 - B 7 )]/&,Ci-w7 )\/7 ^ 

K d 3- ^;u£>c,. 6 3- 7'J-;i/ c 0 - 4 t u 

C 0 . s 7;v3^^s s til^f bt^t^I^ c,-6 T;t/^;i/^£gt 
UxR 3 ii7jc^M^ ,c,. 6 u c,., 0 7;^;vS$i 

UX ttKMHiC^flSft/iC^ S0XsS0 2 S,C0^NR 4 C0^C0NR 4 ^CH 2 
^,CH=CH g,NR 4 CS ^£3tUY lillUXttiil^^ IT ^ T & 

c H o7j^ji/i s c H i> ^ D7;i/^;H,7 >j -;i/S^c 0 - 3 t;i/^ 
;i/T U c 0 -3 t ;i/ * c 0 - 3 7;v*;v7 'J — ^ c 0 . 3 ;u 
^^;H,c 0 . 3 7;^;i/7'j-;i/ c 0 - 3 7 ;i/ * ;i/ # ;i/#3=- ^ h*S, 

C 0 -3 7;i/ + ;b7 U -;i/^^r^> C 0 -3 T;i/^r;i/S,C0NH S^NHCO 
(CH 2 )m-Q-(CH 2 )n m(U U Q & i£ H X ti ©5t ft £> Mtt'tL^ 1 A* & 3 
mm<D^7- PMiF^^tf C 3 . 8 flJI1f |fil£il Um h n « 0 7> £ 4 T" 

&£)&3tuz h: nr 4 r 5 ^ (<a ur 4 t i*\zm-x\tmmi&^x&m 

c,. 4 * ^s, * C 0 -6 7;i/ + ;H, b k □ * 

&.Kvy t >m¥x&&m.wtmRvmm& vmnztiz 1-3©^ 

njgc^£^tf 4-9 A at b*/£ Difift^tm^fe^ 

l:±tiHS^tbt^T*I^7^ y^^^-f^tfT^ y^gfaii 

tLT O & V> o 

PPARaftl&ftffl£l8£ UT ^SflrlftH Ult PPARa&tt* PPAR 
7f^»f^ffl**f 2>it&®£ LXmm&m^^ W097/25042 ^(7. * 



WO 00/75103 



PCT/JPOO/03707 



(E) 




PPARafEifrftfflfc^f Zib&Wit ITS^&iSf W097/36579 
-»s£ (F) 




WO 00/75103 



PCT/JPOO/03707 



8 



*-£ i U .liilSf^^ fife fc*glHT IB-JttsSO )T* 

^^n-sif^B^7 x^^7d ^^>mmm^^mtitz t r ppar« 




(i) 



R 1 tt&nsifc l 4 ©®i7;^;Hv j^jpss l fre> 3 © 

§llt^tfell^>yjl/t^yl$ily, R 2 Ji£*fil$fc 1 £ 4 
©fii7;t/^^S, 2,2,2- h'J7 oai^;i/S> ^iHfS 1 £ 3 

7n;i/f^ ^>i^;i/f tS^ib, r 3 (± R 2 # ^ ^ 

& 1 2p 4 ©filTi^JH, 2,2,2- h »; 7 p JfJl'iCl^ 

izizTkmrnTztzizmmm. 1 4©ii7;i/^;n^iLs r 2 # 



WO 00/75103 



PCT/JPOO/03707 



9 

•>ajm, s 7;i/*'J±i^ii ( #j * « # ;u * 

£ fc^ # £ HJ3 £ fcM* £ - Jlft a ( l )T £ £ ix Mb fc: fc^ 7D^t 

t h ^ 7 7 << - <d ^ m tc J; t) #81 U ft Wl J}Q7kfrB f -5 c: £ £ <fc D 

mmt z z t & z z o $ bizztiziz*? )i3iftfoz&mir %> 

t\$, x^;k ^v7d^k zr^-^ms li 

l fr£ 3 ©fc ©#3Mf £ ti% 0 



WO 00/75103 



PCT/JP00/03707 



10 



(7x*-A l)o 




7s*r — k 1 




(lb) 



[5£»K R'iiJSfgifc l fr?> 4 Kit l 3 © 



WO 00/75103 



PCT/JPOO/03707 



11 

©EiiT;i/^r;uS, $fjttfc l ^ £ 3 * 7 ^ y * 




o 




(6) 



R 



)imx*$>*), XttPPh 3 &i;fcti P0(0C 2 H 5 ) 2 ^^^1-] 
^«l^Ii#ST^ffl 3(Wittig£jfoX{i Horner-EmmonsS^; 




[5tcKR 2 ',R 4 ,R 5 fifu$<DiI Jr-M^tL^^^tJ^il^^^Tkm^ 



WO 00/75103 



PCT/JPOO/03707 



12 




»&iife-«5*(5) 




(5) 



R 1 ,R 2 ',R 4 ,R 5 (iluM©® *) ] Z-mZti&fc&M® C00R 5 
■5> N MUx> % NJ-y^i^Jl/AT; KAPOSI! 

■*> x t lti&&\ z. i£7kmit -f v v ^ h<D tzr v ±my^ 
7-D^;i/T^ vox? te&my ^ h\ ± h >; »> h K4>* 

A t-7h^r^> K®J:9^^l7Jt/3Jry K & ffl ^ £ C £: # T* £ 
So SJfczSg h It ii-20°Cfr 5> 150°C(3T, $f Mfzii 0°Cfr t> 50°C 

r l^7t h*o7 7>, n,n-v ^ 

A7; K^®^^^7j<ma 98.1kPafr £ 491kPa T: HJg "T 3 3 2: 



WO 00/75103 



PCT/JPOO/03707 



13 

i = xt(D»^sjiSii*;i/^^'>;i/S4fosst^ * fetish 
r*;i/***>;i/£©KjfattSi3i£j £ LTliim'fbtK i^lMbtK 

mnmm*. i&mt \,xm^\t^mit± v o a© ^tjhj >; 

&JR2k&*b$fcK TkiHb^ h V £ a © cfc o teTfrtj D ^JSzk^btK 
K»* U A«S6D7;i/* U^JRJKKffis XttbT»j^>, PJxfji/ 

u^HTkiHbtK »; £A$?©7;i/3b »;&jr^k^ x 

iJP^fU £ t T ti N- 1 K D dp 2/ ^ > V h U 7 V - ;i/ s N-t h*D^>>^ 
^y>^ F ^ 3,4->* t K P-3-h H D * * V -1,2, 3-^ > 

V h 'JT^V^ASflf^nSofiJSSSi: LT(£-20°Cfr£> 100°ClC 
X , #® (I li 0°C £ 50°C (3 T Hit 3 d t ifi T- £ £ o 

t-;u* UTtezkSHb a, TkiHb^ h u •> a, zkK 



WO 00/75103 



PCT/JPOO/03707 



14 

* T" £ 3 A 2) o 




(5) (tb) 

* * — A 2 



*1*t>%s -JKS (lb) 

r\ R 2 ', R'fiiuiftoji D ]T-^£ft64b£tJ(i-]IS5£(8) 




(8) 



1 -4 



[5S*K R ,R iifui£©il *) )r-m^ ix -Mb 55(6) 



V 



OR~ 



(6) 



\ 



R 



T 



13, r 2 \ r\ x asu^cDii «9 ] T-^nsfc^trsifiS^iET 

itm £ •& & (Wittig SlSXtt Horner-Emmons fijiB ; 05EX^)d £ (3 



WO 00/75103 



PCT/JPOO/03707 



15 




It) UTf#£*l,£--^5£(5) 




(5) 



Trll£;ft £<bl%tJ© C00R 5 &GL%mfoftj&1r § (itli) Cilfc 
S5xg©S^l±Sg-xgcDSjtBfc|sl«(Z)*»t:t ^flSf 5 - i: 

T-£5(**-A 3)o 




(12) (1c) 

X A 3 



WO 00/75103 



PCT/JPOO/03707 



16 




(lc) 



R 4 (iJ^^m l % 3 * *>a**f K*^£ JiS^^I) 

tt-ttS(lO) 



o 




7c£jiS) & Meerwein arylation AXg )Sff o T » & il 5 - 




(ii) 



R 1 , R 4 £liui£©M t) D> R 5 (ij^^^ 1 # £ 4©fi|7 

at (13) 



3 (i^Llf) C hKlct oTt#£>*i3-fl§!it(12) 



WO 00/75103 



PCT/JPOO/03707 



17 




(12) 



[^■K r',R 2 ",r\r 5 (ituM©® t) ] "eU£ti&{kGVB(D C00R r 'g|5# 
[R 5 (igrjKn^il (3 ] Itlmykftm? (i + ig) £ fc£ J; D^iit" 

x^;k i,N-^^;i/*il/A7; K3?0iS«E*7jc&jE 98.1kPafr£ 
491kPa T-HflSf- 3 d £1$X # 3 o SJSfifi i: ITli 0°Cfr 100°C 
l:t, $? 3 td li ^ m & £ 80°C t T H ffi f £ Z £ # T* # 3 o & 0 
Meerwein arylation S^&tggt-^'fbTk^iSg^©^ D 7 >-fb7k5R-© 

iMb$3(l)^0i§-$3iI$i£;!JDx. § -i i: la^tilts: £#T* £ 

o o c#>£ 5o°c£t^ s? iifckt^ts^ e> 4o o c^thmi- 
§ z t # X- 1 a o 



WO 00/75103 



PCT/JPOO/03707 



18 

T« £ 3 (7, ^r-A 4) 0 




1") 

X 3r- A 4 




(id) 



2,2,2- b v ? iv* u K&zm R 3 &7km 

ji^x tenuis i 4 (d&mt )u*jimzm u R 4 &mmmifr 



WO 00/75103 



PCT/JPOO/03707 



19 



h 3 0fi«7;i/3^s/Ss^-r]-e^$n*<b^«5tt-iS!^(i4) 




CH, 



(14) 



R 2 



P^OR 5 



(22) 



(Tetrahedron Letters., 1997, 38, 2645 — If) Z. £ D 
£ft3-}3£:i£(15) 

O R 3 O 

~ ~ OR 5 (15) 




[jS*. R 2 '",R 3 ,R 4 ,R 5 (iirjj7t>cDM «9 ]t?^$ns^b^^^*^'fb^» 

O R 3 O 




OR 5 



(16) 



[3*. R 2 ",R 3 ,R 4 ,R 5 (iluin©il 15 ]t?^^tiS<b^^tc-«S^(7) 




NH, 



(7) 



WO 00/75103 



PCT/JPOO/03707 



20 



m) .f*£iifc-*8.5£(17) 




[z&'K R Z "',R 3 ,R 4 ,R 5 (iBuj7n©M 0 ] T~m$ tl&ib&mcD C00R 5 gf5 

?^'|y^A^7^?^Ht^ h 'J 7 ;i/ d * # > ^ ;u # — ;u 

5. k wmiti-* >m*m ^xmrnt % z t # ^ 0 

LT(£-20°Cfr£> 80°C£T\ Jffcfcli 0 o Cfr£> 50°C \Z X l&MT % Z 

^ s T*^o » + = xg©Elfcfi$8 = xg©£]& fclBl^^SfcT" 
HSfc-T 3 £ § 0 SB + E3Xg©SjiBtt5BE3XgcDSJfe i: 

Sfc±IB-ttS(la)-e* Sft¥i&£&fc&*m0!l*«JaT©#fc 

vmmtzz t&x%z> 5) o 



WO 00/75103 



PCT/JPOO/03707 



21 




(la) 



* 3r-A 5 



o o 




(la) 



fe Jig&S £ £ U T ^ T * It ^ 7 i y * $ tz gf&S 

(D&WlT 2,2,2- h 'J7 Dif ;i/S, j^^IS 1 £ 3 



WO 00/75103 



PCT/JPOO/03707 



22 




o 

|^"Xp (18) 
R 2 

u >-3-^f ;H, (S)-4--y v/p v )u-2-**yj u ^y >-3- 
(S)-4-7 x-;i/-2-^-^rity 'Jyy >-3-^ ;u»^©l&*f@B 
S* s (S)©^r^;i/^Jrit^ U S^y >M^#:^^m-r o ]T-^^ *uMb£ 
«9*^JSIBfi[^SVttlS?5F?9ETf^ffl$** ( + 5 x H ) ctta 



O OH O 




[5£»K R 2 , R 4 St>* Xp (iluM©5i t> K- ii six Mb 
fc&tf **fb##(SB + Axg)t;: J; t) f# & ft £ (20) 

o o 



WO 00/75103 



PCT/JPOO/03707 



23 



R 1 ttBuMoil ]T-il£ft^bi^£:£JS£-tf (31 + -fax 



r\r 2 ,r 4 &£>' xp itmm<Dm o K-n^ft^bi^© cox P gp 

&*m7kftMt % (i + /UI):Hat)lgt§:i:i) $ t^o 

^©iM'K £JigE&+£: ltl±y-n-7f U )l b 
•J77-K yxf;i/^iJ;i/t«ij77-F, H^b^*:^^ i& 

il/y^il/7;>|©Hi7; > £ ffl ^ T HJS "T S £ i:*5T-§§o 
MiSJt UTte-100°Cfr £^£T#3I£Ji-80 o Cfr £ 0°C(CTH 

;i/ 7 > h U ^7 □ d >> ^ > 0#STH1 tSCt^T-^^o SJSB 
SSi: LT(±-20°C>tP £> 50 o C£t\ $?ig£& o°Cfre>&%L\ZTmMt 
£ Z hi?? § £ 0 

T;y* bT&TkiHb 'Jf 2kiHb + b 'J "7 A N tK^ 

'fb , ;7 t ^Ai:ji^'fb7jc^©fg^tJ^* s ffl^e>n?>o £/foiSJg£ It 





WO 00/75103 



PCT/JPOO/03707 



24 

ai:J;01It53^*T^?) (**-A 6) o 




X 3r — A 6 



o o 




(la) 



2,2,2- h v 7j^DifiH, ^it lipf. 3 

©M7;i/3 7 1 7 ^>*, M Ift l& 1 *P £ 3 <D&WiT)\s* 

K^XM. 7x-;i/ftS, ^> v;i^;*-S£gt R 4 fi fit 1 



WO 00/75103 



PCT/JPOO/03707 



25 



-^^(le) 




O 

2 OH 



(le) 



^(25) 





WO 00/75103 



PCT/JPOO/03707 



26 



O 



o 



R 1 



-en 



N 
R 4 




R 2 H 



(26) 



fg + 7LX*I©Sjfc{C:fe^T\ £ "f -/Sit (23) 



[5S*K r\ r\ R 4 ttBu3in©?i 0 ] Xtf$ it 5 ft £ © £ JdUi h 

o°c k t mm t & z t # x § o 

Jfcl;:-«5S(23) 



[iCtu Xp'lllui(Dl ] i: ©SJSlif h 7 k h* d 7 7 > x Eft* 




(23) 




(23) 
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h ^ y H ^ * 'J ^ A t- 7* h * K © ck 5 & £H 7 )V =» * $/ H ^ © 
T- § So 



o o 




R 4 

(la) 

X 4r— A 7 
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o o 

OH ( i a) 



S«l/T^Ttfil^>^^**i/3S*$ls R 2 &#tfitg& 1 4 
©MT;i/*;i/^ 2,2,2- h U 7jl/tnif;H, 1 £ 3 

(D&mr 7^;*>ym, fitmmitrz 3<d&wiyk* 

o 

Br (27) 

[^4>> R 4 (ifuM©®»9] T*^^ti^^^tJC-IS^;(30) 

o 

|^Xp" (30) 

[5£<K R 2 (i fu i& © il t> Tr & *K Xp"tt(R)-4-^>^;i/-2-* + *v^ 

u >-3->f (R)-4->r v 7d >-3- 

(R)-4-7 x -;i/-2-^- V U >-3--f ;i/S#©ISM@E 
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O Q 




(29) 




(7) 



It) »#6ftfc-jRa(26a) 
o o 




(26a) 



[aS^ R',R 2 ,R 4 ^t>* Xp"ttliilifc©jl t) ]T*3i£*lMbl%^© COXp" 
®&1tm7kfrmtZ> (^- + E3XfI) C tc J; t) §^ is f £ £ t&X' 



WO 00/751 03 



PCT/JPOO/03707 



30 

■J ^ t> A *j 4 V 7 ; D tr ;u T ^ Fst h U Ht"^(l^ 'J ^ fjl/y 'J 

-loo'Cfr ^sct^ $f3i(3{i-8o o c^f> o°c^t^m-t § - ^#-e 

AT ^ K IRE 98.1kPa*>£ 491 kPa T* USE f £ Z tW 

;^^A7^ K«©»HE»tu iSSh UTtBilttzkJMb:*- h 'J •> A© 
^7.kflHbtK TkiHb^ h U ->a©J:-5^t;i/7j U 

It £ C t^T-^^o 

3: *T 5 £ K & Jg <b 1/ > x * p D 
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ttt'Jy>, F'Jxf;i/7; > © £ a U #3Mf £ ft £ o ^ 

MJ J: btli N- 1 FD^fi/^>v* h 'JT^-iK N-tFD^r^^ 
^ ^> W ^ K-S> 3,4— >* h K D-3-b h* D * i/ -A-* * y -1 , 2, 3-^ > 
V h 'J 7^>*>^^f(f f>2x£ 0 ^Jfc&jgi: UT&-20°Cfr £ 100°C(c 
t\ ffSStcli 0°C#>?> 50°C{3T^M-r ^ d £#T-£6o 

UtisSH^ IT IZykMib U ^ ^ a, ykMlbi- h U >>a, tK^ 

li-20°C7>£> 100°C{3T, tRMtzit 0°C2p£> 50°C{CT^IJS1-?) £ £ ifi 

3-(3-^;u^^r->-4-^ x^^)-2-xf ;b7D 

T;i/=T>#HmT^T7K^{b^ h U A(214mg, 5.35mmol )£J?#7j< 
rh7tFn77> 10ml izmm L&ft Ufc 0 F'Jxf;b 2-*** 
J U- h (1.34g, 5.31mmol) ^Ilft7j(r h 7 t K D 7 7 > 20ml 

2-* h^y$lfl^>yJI/(#fi 3 ; 1.44g, 5 . 33mmol ) £ K?k =r 
h5tFD75> 25ml C^^liT Ufco ?i§ T ifi* 7 & T* 4.5 
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^;U=5:lv/v)iCTM^ U1.45g(74%)©(3-^> ^;**>>;*j;i/# - 

wmftmrn. m/ z 368(m*). 

ifil/7^'J ^x^l/U.OOg, 10.9mmol)£x* J — )V 200ml fcjg 
*»U 10X^5$; ii7Afi^^ttJ^(1.10g)*i0^x «J^JE 353kPa T 

mm.^mm m/z 280(M»); 'H-NMR (400MHz, CDC 1 3 ) dO. 93 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.52-1 .59 (1H, m), 1.59-1.70 
(1H, m), 2.55-2.61 (1H, m), 2.76 (1H, dd,J = 14.2, 6.4 Hz), 2.92 
(1H, dd,J = 14.2, 6.4 Hz), 4.03-4.12 (2H, m), 4.06 (3H, s), 6.97 
(1H, d,J = 8.8 Hz), 7. 38 (1H, dd,J = 8.8, 2.4 Hz), 8.00 (1H, d, 
J = 2.4 Hz). 

mmm 2-6) 

mmm 1 1 mmiz Lxm 1 <D4h&fa&m 



<n i> 
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O 






R 4 ' 







R 2 


R 4 


R 5 




2 


CH 3 


OCHa 


CzHs 


266(M + ) 


3 




OCH3 


C2H5 


294(M*) 


4 


0CH 3 


OCH3 


C 2 H 5 


282(M*) 


5 


0C 2 H 5 


OCH3 


C2H5 


296(M + ) 


6 


OPh 


OCH3 


C 2 H 5 


344(M + ) 



(HMJ 7) 

2-x^;i/-3-[4-p{ h =fr->-3-[N-[[4-( h U 7;i/tP^ f ;i/)7x - ;|/] 
* f; ;u ] £ ;i/ a ± 4 ;u ] 7 x x ^ ] 7* p g # > g| x ^ ;u 

3-(3-*;i/^^r^>-4-^ h *i/y i-;i/)-2rif;i/7D fc*;t 
f-;K5.00g, 17.8mmol)£IIB7jc^* uu > 80ml Us -10°C 

*»£-15°C£#& Ufc 0 If #T h 5 >( 6. 21ml, 44.5mmol) 

ZbUZ-tzo >7 D D^^x^;i/(1.86ml, 19. 5mmol ) & flfc* ^ 7 o 
D^> 10ml £&fl¥ Li$T bfeo -10°CT- 10 frmW'& 4-( h 'J7JI/ 
tD^f j|/)^>^;i/7 $ > (2.51ml, 17.8mmol ) £fl#7k v ^ p p^* 
> 10ml C|g?l)|Tbfc, 

-10°CT- 30ftmW&mU£x 
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&fa&tbxmtzo MjS 77.5- 79.5°C; 

nmfrffim m/z 437(M*); j H-NMR (400MHz, CDC1 3 ) £0.91 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.51-1.69 (2H, m), 2.54-2.61 
(1H, m), 2.75 (1H, dd,J = 13.7, 6.8 Hz), 2.92 (1H, dd,J = 13.7, 
8.8 Hz), 3.92 (3H, s), 4. 04-4. 12 (2H, m), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.8 Hz), 7.25-7.28 (1H, m),7.47 (2H, d,J 
= 7.8 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.06 (1H, d, J = 2.4 Hz) , 
8.30 (1H, t, J = 5.4 Hz). 

mmm i tmmiz 2 oit^^n to 

<m 2> 
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o j 


R, -£ 














R 4 







R 1 


R 2 


R 4 


R 5 


(m/z) 


8 


4-CF 3 


CH 3 


OCH3 


C 2 H 5 


423 


<M + ) 


9 


4-0CH 2 Ph 


CH 3 


OCH3 


C 2 H 5 


461 


or> 


10 


4-OPh 


C2H5 


OCH3 


C 2 H 5 


461 


(»*) 


11 


4-0CH 2 Ph 


C 2 H 5 


OCH3 


C 2 H 5 


475 




12 


4-Ph 


C 2 H 5 


OCH3 


C 2 H 5 


445 


00 


13 


4-CF3 


0CH 3 


OCH3 


C 2 H 5 


439 


<IH-> 


14 


4-0CH 2 Ph 


0CH 3 


OCH3 


C2H5 


477 


(M + ) 


15 


4-OPh 


OCH3 


OCH3 


C 2 H 5 


463 


0t) 


16 


4-Ph 


OCH3 


OCH3 


C 2 H 5 


447 


0?) 


17 


4-OCH3 


OCH3 


OCH3 


C 2 H 5 


401 


(M + ) 


18 


4-CF3 


0CjH 5 


OCH3 


C 2 H 5 


453 


(M + ) 


19 


4-CF3 


OPh 


OCH3 


C 2 H 5 


437 


(» + ) 



(mmm 20) 

2-oi^;i/-3-[4-^ h =fr»>-3-[N-[[4-( h l j7JI/^D^f^)7x-;i/] 
2-Ji^;i/-3-[4-^ h *:>-3-[N-[[4-( h <J 7;i/tD^f^)7 i - 

;i/ ] ;>< )v ] * ;b ^ ^ ;u ] 7 ^ - ;b ] 7* p \^^r>m^^ )v ( l . 26g, 
2.88mmol;Hffi#i] 7 ) t # J - )V 15ml s lmol/1 Tk^fb ^ h U •> A 
7k?§?£ 15ml t,50°CT- 4 B$ RB it # & & Jfi ifc £ MEET @ti£ b £ 0 

m Ltzmmm^j-jisizmmm b, m&y u XAtKn©^^-^ 

£ 1.26g (95%) f#fco 

HiL£ 144.5- 146. 5°C; S*##fft m/z 409(M'); 
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Ttmfttifm C 21 'H 22 F 3 N0 4 (409.40): 

C, 61.61; H, 5.42; N, 3.42. 
HM C, 61.48; H, 5.40; N, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) 60. 96 (3H, t, J = 7.3 Hz), 1.53-1.72 
(2H, m), 2. 59-2. 66 ( 1H, m), 2.77 (1H, dd,J = 13.7, 6.8 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.47 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 

(mmm 21-31) 

mmm 20 tmmiz iti 3 ofc&m&ntzo 



< 



3> 




WO 00/75103 



PCT/JP00/03707 



37 





1 R 1 




R 4 








21 


4-OCH 2 Ph 


C 2 H 5 


OCH3 


127.0-127.5 


C 27 H 29 N0 5 


ttW®;C72.46.H6.53,N3.t 3 
HS!Hi:C72.30.H6.55.N3.14 


22 


4-Ph 


C 2 H 5 


OCH3 


158.5-159.5 


C 26 H 2? NO< 


dTW1e;C74.80.H6.52,N3.35 
SIS9fil:C74.87.H6.63,N3.34 


23 


4-OPh 


C 2 H 5 


OCH3 


127.0-128.0 


C 28 H 27 N0 5 


ft#fiS:C72.04.H6.28,N3.23 
Ha9<!;C71.86.H6.31.N3.21 


24 


4-CF 3 


OCH3 


OCH3 


161.0-163.0 C 20 H 20 F 3 NO 5 


ft SLfS;C58.39 f H4.90.N3.40 
H$flfiI;C58.35,H4.82 f N3.49 


25 


4~OCH 2 Ph 


OCH3 


OCH3 


136.0-138.0 C 26 H 27 N0 6 


ft Jt fiI;C69.4 7,H6.05.N3.1 2 
H$JiI;C69.38,H6.09,N3.16 


26 


4-Ph 


OCH3 


OCH3 


176.0-178.0 


C 25 H 25 N0 5 


ft^fi§;C71.58.H6.01.N3.34 
HS0M;C71.56,H6.15.N3.36 


27 


4-OPh 


OCHj 


OCH3 


137.5-139.0 


C 25 H 25 N0 6 


ft*fil:C68.95,H5.79.N3.22 
H3Bit;C68.74,H5.80,N3.23 


£. O 




nru 
UO n 3 




128.5-129.5 


C 20 H 23 NO 6 


^4- $=f 4*r£ -C & A 1 1 Wfi 01 Ml 7 t; 
pT -*f- IIh. . 004.0a, HO. £.1 ,NO. / 0 

H$Jfi6;C64.22.H6.22,N3.79 


29 


4-CF, 


OC 2 H 5 


OCH3 


146.0-148.0 


C 21 H 22 F 3 N0 5 


ft®M;C59.29.H5.21,N3.29 
HaHg;C59.04,H5.10,N3.33 


30 


4-CF 3 


CH 3 


OCH3 


155.0-156.0 


C 20 H 20 F 3 NO 4 


ft#{i;C60.76,H5.10,N3.54 
HS9fi;C60.77.H5.12.N3.57 


31 


4-CF3 


OPh 


OCH3 


141.5-143.0 


C 25 H 22 F 3 N0 5 


ft®fiS;C63.42,H4.68,N2.96 
H$lfiI;C63.25.H4.70,N2.93 



(##0J 1) 



SzMJkJJkzlzA b ^ ^-N-[ [4-( h 'j7JbtD^ji)7x-jH^ 

E.J.Wayne £ , J . Chem. soc. 1022 ( 1922)] CD 
5-*;i/ ^ ;i/-2-* h ^ ^$BSK(4.05g, 22.5mmol)£^£ D P A* 
> 80ml (Z^HP U*^ Ufco J*#T h U xf;i/7 5 >(7.94ml, 
W.2mmo\)*m?Ltzo P p x. =f- ;u( 2.44ml , 24.8mmol )£ 

x 10 4-( h'J7 p / > *J)V7 I > (3.31ml, 

22.5mmol)*»T L -Bfcifcg t oRJSSt &7j<BSti?± h 'J -7 
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MMfrtffm m/z 337(M + ). 

(mmm 32) 

2-^ h ^r->-3-[4-^ h dr -> -3- f N- [ [4-( h 'j7JI/^P^f;i/)7i^ 

2-( ^ x h * * * >; ;i/ )-2- * h * Sf" Wi 7 Jl (265mg, 
l.lOmmoD&JKdCT- h 7 t h* D 7 7 > 3ml (Ci£7> T;H3 >#H^, 
T-*^Ji#T7J U «7 A t-:7 h h*(123mg, 1. 10mmol)£;!}D;l 30 7} 
if^bfco N-[[4-( h l j7J^D^jl/)7x-jl/]/f)l/]-5- 

*;i/^;i/-2-^ h^r^>^>X7'^ b*(338mg, l.OOmmol) ^fl^Tk^h 
7t h"D77>2nil Ci^ LiinATco gfilCT 1 BtF^ilJ* Lfc^S 

Till, 330mg(78%)©^M^^tJ ( £ 19 1" S afHTStttf: 
f?«7}#fiit m/z 423(M + ). 
(I^MJ 33) 

2-.X h **>-3-[4-,* b dp->-3-[N-[[4-( MJ7;i/tD^f;i/)7x- 
2-^ h * v-3-[4-p< h * ->-3-[N-[[4-( h 'j7il/tD^iP)7i 

— frifr.n']* frr** j )i]7 * -)\/]t & u ;i/^xf-;i/(i50mg, 

0.354mmolX x * y — ;b 2. 5ml h 7 t F D 7 7 > 2.5ml £?i 

^l, lOI'i? Vt> AS^fS14^(30mg)^Jnx.x g^iCT 7.5 Stf 3 ^ 
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Sl*##rfl m/z 425(M + ) 
(#%0O2) 

2-^ N jr->-5-^ h P-N-[f4-( h'J7jl/^D^f;i/)7x- j )|/1^f;i/l 

[#lx.fci:De. Paulis £ , J. Med. Chem. 1022 (1922)] <D 
2-t h * S>-5-- h P ^m#^(9.00g,45.7mmol)^ ^ ^ p D ^ ^ > 
450ml lZ®ffil, s h U xf jl/7 ^ >(8. llml,58.4mmol K ^PP^^ 
x^;K4.70ml,49.3mmol)^^D^.^^(CT 45 #}f # b£ 0 4- h 
U 7Jl/tD^f;K>i/-;i/7 ^ >(9.59g,54.8mmol)£?lST b 30 

^At^iiiibfco mgmzmmx-i-frz-ufaM, u 12. 5g 

iH? S S m U-#H 2.13g Zmtzo &m 14. 6g (91%) 
Wmftffim m/z 354(M t ); 1 H-NMR (400MHz, CDC1 3 ) (54.09 (3H, s), 
4.75 (2H, d,J = 5.9 Hz), 7.11 (1H, d,J = 8.8 Hz), 7.47 (2H, d, 
J = 7.8 Hz), 7.61 (2H, d, J = 7.8 Hz), 8.05 (1H, br s), 8.36 (1H, 
dd, J = 8.8, 3,0 Hz), 9.12 (1H, d, J = 3.0 Hz). 

(mmm 34) 

5-T ^ J-l-t h3-v-N-[[4-( MJ7J^D^ik)7x^MfiH 
g > X Z * H 

2-^ h ^S/-5-- h P-N-[[4-( h 'J7MD^il/)7x-jl/]^ 
^]^>X7^ K(14.6g,41.2mmol)£IEgx^;i/ 146ml £?g£r U 10% 
^7^«>Afi«F?gtt i K(2.6g)*JP^SStCT 5B#lffliJt#Ufco 
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fc|f»xf;i/Ol^»«ttfffelb, 12.4g(93%)©ltMfc£tl£ 
Utff fee 

R*##ftf m/z 324(M t );'H-NMR (400MHz, CDC1 3 ) <5 3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

(mmm 35) 

2-yP^-3-[4-^ h »S/-3-[N-[[4-( h *l2Jk£vJL±Jk±Z*i^]kl 

5-7 ^ y-2-^ h*2/-N-[[(4- h'J7ii/tn^iH7i-;H/f 
il/]^>X7^ h* (7.00g,21.6mmolk 7 -fe h > 85ml * y — ;i/ 

34ml Lfco 47J{Jli'b7jci!Sifc 17.5mK M.5SK^ h 

U ^ A(1.65g,23.9mmol) N tK 6.2ml fcflnx. 10#£#Ufco ftCil 
£ T 7- >? U ;i/ R x ^ )V (13.4ml, 128mmol) N M it M 
(I)(416mg,2.91mmol)$:Jn^feo 3 0 + h U *? 

M7kr* fc&mmykmm-? ? * is * At^iiMifeo £§®t>£ n- 

fcTllfgii U 683mg(71%)©gtM 

®*##Tfi m/z 469(M + );'H-NMR (400MHz, CDC1 3 ) 6 1.21-1.26 (6H, 
m), 2.61-2.67 (2H, m),2.96(lH, dd,J = 14.2, 6.8 Hz), 3.18 (1H, 
dd,J = 14.2, 9.3 Hz), 3.53 (1H, dd,J = 9.3, 6.8 Hz), 3.93 (3H, 
s), 4.10-4.19 (2H, m), 4.73 (2H, d, J = 5.9Hz), 6.91 (1H, d, J 
= 8.3 Hz), 7.32 (1H, dd, J = 8.3, 2.4 Hz), 7.47 (2H, d, J = 7.8 
Hz) , 7.59 (2H, d, J = 7.8 Hz), 8.11 (1H, d, J = 2.4Hz), 8.30 
(1H, br s). 



WO 00/75103 



PCT/JPOO/03707 



41 

mmm 36) 

2-J.^;t/^7t--3-[4-^ h * ->-3-[N-[r4-( h'j7;i/tD^fM7x 

2-7D€-3-[4-^ h * i"-3-[N-[[4-( h 'J 7;i/tD^fJl/)7 i- 

(1.00g,2.05inmol;^JS^J 37), y -;U 56ml V, MftTj- 

h U ^A^-^-x K(268mg,2.55mmol)^J0x. 1 . 5 B# F^ftlf&ji ?2t 

=2:lv/v)Ctll U,3.4g(43%)©^M^^tl^^fe^B B Bh LTfffco 
gM^-tfffiS m/z 324(M + ); 1 H-NMR (400MHz, CDC1 3 ) (5 3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

(mmm 37-38) 

mmm 36 1 mmiz iti 4 (Dib&m*mtz 0 

<lt 4> 
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R 4 





R 1 


R 2 


R 4 


R s 


*m#ttm («/z) 


37 


4-CF 3 


SPh 


0CH 3 


M, 


517 (M*) 


38 


4-CF3 


SCH 2 Ph 


OCH3 


C 2 H 5 


531 an 



(mmm 39-41) 

mmm 20 tmmiz uti 5 (Dfc&m*mtz 0 



<m 5> 







O 

























R' 


R 2 


R 4 








39 


4 


"CF 3 


SC 2 H 5 


OCH3 


155.0-157.0 


C 2I H 22 F 3 NO<S 


turn 

H3Mfi 


C57.13,H5.02,N3.17 
C56.79,H4.89,N3.15 


40 


4 


-CF 3 


SPh 


OCH3 


130.0-131.5 


C 25 H 22 F 3 N0 4 S 


sunt 
sii 


C61.34.H4.53.N2.86 
C61.08,H4.45,N2.82 


41 


4 


"CF 3 


SCH 2 Ph 


OCH3 


Foam 


C 21 H 22 F 3 N0 4 S 


turn 


C62.02,H4.80,N2.78 
C62.39.H5.03.N2.72 



(##0J 3) 
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5-4W1/ S )l-2-* h ^rv^m#^(1.76g,9.77minol)^> Vfr? o 
* h* (1.26ml, 10. 3mmol) N J^H*^* U £ A (2. 94g, 29.3ramol )# 
i,»-y^Jl/*;^7^ h* 40ml £igl§r b^Sl:t 4^P^Jt#^^j|f 

$i£«jfiUfco ^rtd^H^^i^D;^ 7k, gSfn^m?J<T'^#^ 

MMfrtifm m/z 270(M + );l!iL'£ 58.5-59.5°C. 

5-* )V K )l-2-* h ^r^^m#^^>^;Kl.l0g,4.07mmol)^ * # 
J - )V 30ml £ ?I £ L s fctfsmWTTkmitftVmi-hVtA 
(155mg,4.10mmol)>£^*-roj!jD^^o tK^T 2 B# it ft '& 7k * iz 

a^s imoi/i ^^T*^tth l, mm^^^r-mm tfeo isffi?t&7k, 
iSfn^^TKt'^^ft^Tk^^^- h u *AT-ii&4#biiifiui.iig(99%) 

=$■ \y > 100ml £rg£r zk^lf^T £ »J ^ >(660ml , 8. 16mmol )Jk t>' 
7jc ^ W. (460ml,4.88mmol) , N,N- V * * )]/ T X J £ D v > 
(25mg,0.205mmol)£;!jn;i-BftMJ$bfco lmol/1 

ykmi- v u A7k?g^, iain^^7jc-e^#^^7j<gs^^ h 

i|£*!L£&?i*tU 1.27g(99%)cD^M-fb^tJ&M^ffi^^i: ttff 
o 

ff*##f<I m/z SlWh'H-NMR (400MHz, CDC1 3 ) 52.08 (3H, s), 
3.91 (3H, s), 5.03 (2H, s), 5.35 (2H, s), 6.97 (1H, d, J = 8.3 
Hz), 7.31-7.50 (6H, m), 7.83 (1H, d, J = 2.4 Hz). 

mmm ad 

3-(3-^<> VJkA*. N >* )±2t±=Jkz4z* H i^il/)-2,2-y^ 
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5- 7 Hz h * ^ ;i/ -2- ^ ^'>SSII^>^;i/ 
(630mg,2.00mmolK * ;i/ h V p< ;U ^> U ;i/ ^ ^ )V >T =t > T -b 
#-;i/(730mg,4.02inmolh$£4£iglt;^ ^ 1/ > 25ml §i^L7Jl/3> 
HBfiTjmjiti^^* »7 A(45mg,0.202mmol)£ tin*. SmMMM. 

bMbfeoSSfcHiS/ 'J^J^o?^77^ -(iSfflfc n- 
-\dr-y> : mm^^)\y=S:U/v)izrmmL, l3lmg(l8%)©^]Hb£- 
®*m&m&£ btftfcoJt«#*f«[ m/z 356(M f ); l H-NMR(400MHz, 
CDCl 3 ) <Jl.l6 (6H, s), 2.79 (2H, s), 3.56 (3H, s), 3.88 (3H, s), 
5.33 (2H, s), 6.88 (1H, d, J = 8.8 Hz), 7.20 (lH, dd, J = 8.3, 
2.4 Hz), 7.30-7.47 (5H, m), 7.56 (lH, d, J = 2.4 Hz). 

(mmm 43) 

3-(3-a -4-* h*z/7 - ;i/)-2,2-v * f)l/7P >M 

3-(3-^> V -A- * h **/7 -;U)-2,2-> ? * 

3-)\z7u V*>m* f-;K3l0mg,0.870miDol)&3i^ J —frtr h =7 t 
h* o 7 7 > © l:l ©JtOfi^jSJK 7ml UlO%^ J? «i? Ajljt 

rSt£^(20mg)^jjnx 5 WpKlff JE***ini*ff o fc n KJfc»T£«8l 
£»>gU bT 290mg(90%)©aM<bl^tJ£M€nfit»£: 

b T ft 7c o 

MM^tfffit m/z 266(M t ); l H-NMR (400MHz, CDCl 3 ) <?l.l8 (6H, s), 
2.85 (2H, s), 3.68 (3H, s), 4.06 (3H, s), 6.96 (lH, d,J = 8.3 
Hz), 7. 31 (1H, dd,J = 8.3, 2.0 Hz), 7.94(1H, d, J = 2.0 Hz) , 
10.46-11.00 (1H, br s). 
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(mmm 44) 

3-[4-^ h ^r->-3-[N-[[4-( h 'J 7 U * ± )± ) 7 j: x )± ] * ± )± ] 
jj)]/^^^ jl/]7i-jl/]-2,2-^^il'7'Pl^>l/fib 
3-(3-#;i/****>-4-^ h**>7 x-;i/)-2,2-v/ ^;i/7*D 

f-;i/(204mg, 0.766mmolK h »J xf;i/7 * >( 135ml, 0.969mmolK 
7 p D 0*Rxf-;K82.Oil, 0.843mmolK 4-( h U 7 ;u n * ;u ) 
^>^^7; >( 120ml, 0. 842mmol )& tF Aft 2k 2* 7 D D * * > 8ml £ 
ffllK Hl^J 7 fcEI«l©llf£&fT'3 Z tlZX ^ 309mg(95%)©^M 
ft £^ LXtotzo 

Wmfrtifm m/z 423(M + ); 'H-NMR (400MHz, CDC1 3 ) 6 1.18 (6H, s), 
2.85 (2H, s),3.69 (3H, s), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.3 Hz), 7.20 (1H, dd, J = 8.3, 2.4 Hz), 
7.47 (2H, d,J = 7.8 Hz), 7.59 (2H, d, J = 7.8 Hz), 7.99 (1H, d, 
J = 2.4 Hz) , 8.29 (1H, br s). 

(mmm 45) 

3- [4-* h =fr ->-3-[N-[[4-( h 'J7J^D^;b)7i^jH^^] 

3-[4-^ h * v-3-[N-[[4-( h »; 7;i/^n^f;i/)7 xx;i/]/?-;i/] 
jjfr^^J ;i/]7 i-;H-2,2-y/f;i/7D ^;M300mg, 
O.7O8mBol;Hffi0!l 47), x # 7 - ;i/ ( 5ml K 10%zkiHb ^ h U tf A 7k 
(2ml) Sffl^x Hl^J 22 i:E«©«fE£fTV> 206mg (90%) 

m&famommfc&mzm tz* m& i5i.o~i52.o°c; 

Xmftffim m/z 409(M 4 ); 
Ttmfttiim C 21 H 22 F 3 N0 4 (409.40): 

mnm c, 6i.6i; h, 5.42; n, 3.42. 
mmm c, 61.68; h, 5.45; n, 3.48.; 
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] H-NMR (400MHz, DMS0-d 6 ) 6 1.06 (6H, s), 2.96 (2H, s),3.88 (3H, 
s), 4.56 (2H, d, J = 6.4 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.25 (1H, 
dd, J = 8.8, 2.4 Hz), 7.51-7.58 (2H, m), 7.70 (1H, d, J = 7.8 
Hz), 8.80 (1H, t, J = 5.9 Hz) , 12.24 (1H, s). 

(#%^J4) 

(S)-4-^>^;t/-3-7?- u ;t/-2-;fr*-fr v' u v J > 

(S)-4-^> V )\s-l-ir*yr y* ij V J y (2.26g,15.0mmol)^^7k^ 
F7tF07?> 30ml U T;i/d">#HmT-78°CtC^SP U 

7c o jf#T 1.6mol/l © n-7f iHJf >)A©Adpit>)§I 
(10.3ml,16.5mmol)£ 10 #J^±frttT?i§T ^©££3 0^i# 
bfco&tc:/^ U □ ij K (1.56ml, 15. OmmoD^J^TkT 1 F 7 k F D 
30ml iZftfrL 10^tt±^ltt«Tb 30 7>it#^^S(CT 3 

*y;i/7n7F^7 7^-(Saii n-^^rit > :i^^^^;i/=l :lv/v) 
izxmm U 3.64g(98%)©^M<b£tJ£«B£ifittt)£: LTf#fco 
ff*##fH m/z 247(M + ). 

(flJM 46) 

(4- )-2-x^-3-[4-/ h dr->-3-[N-[r4-( h 'J7^P^;1/)7x 

(S)-4-^>v;i/-3-7*7^ U )\/-2-**W U y; >(1.65g,6.68mmol) 
£fl&7.kmb^ U > 22ml >#H^T-74 0 C(C^SP 
bfeo MJxf ^7; >(l.llml,8.02mmol)^Snx.fe^ 1.0mol/l © 
v >j;i/MJ 7 7-b ®^<bp< b >&M(7.35ml,7.35mmol) 
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£ 15#ZM*T*T b 50#Jf # bfco&Kzk^TT- 50 #Jf #f£-75°C 

£ tfr ip b fc o * K 5- * ;u $ )]/ -2- * h * > & B # B * > ^* ;u 

(l-.81g,6.68mmol)£If&zkJg*b^ f- U > 56.5ml (Z^frb 20#frttT 
?iT bfco-75°C(3T 1.5H#HI«#&;!k#T2B3IW«# 7 J - 

)V 30mK D >mmmm 16.7ml 30%iiiHb7k|g7k 7.3ml J:^^. 

fcBrt n—v*^> : P^x^;i,=3:2v/v)t3Tm§^ b> 1.36g(39%)CD 

(4S)-3-[3-(3-^>f>*;i/^^^>77;i/^-;i/-4-^ b =^>7 ^-;u)-2- 
x^;i/-3-t k p Jr^>7*n t^-n;i/]-4-^ > ^;i/-2-^-^r-9- v D V ; 

>*Wm.&7 : £)\'y T 7 t bTff tzo 
W&frtifm m/z 518(M+1)\ 

&£(4S)-3-[3-(3-^> V )\s^-)\s-A-* V +y7 ^ x 

;i/)-2-ai^;i/-3-t K DJr^rD t:^- - ;p ]-4-^ > v ;i/-2-^ ^ ^ V 
•J V J >(1.35g,2.61mmol)£: h U 7 P Pi? 22ml &7.ktfiT?g£ I, 
h iJifjl/>>7 >(3.95ml,26.1mmol)£ 5 % X M z. tz 0 tK^T 

i mmmwvikiz^ux 4 smmn^tzo sufomzmmLs a®t> 

£ 0.5mol/l TkiMb:*- h V 7 A7K^^^(3?±^,^^x^;i/T^^b 

&^*S7kM T7*^^^ AfSIblibT 1.34g (DmWKD 
(4S)-3-[3-(3-7j;U^^r is -4- A b * is 7 x - )V )-2-x =f- )\s 7 P 

^;i/]-4--<> v;i/-2-3t-Jr-9- v u *y >zm&mvtwt Lxmtz 0 z 

M©(4S)-3-[3-(3-77;i/**^>-4-;>< b *>-7 in;i/)-2-^^-;b 
7D ^^-n;i/]-4-^ > v;i/-2-^-=3ri7 % ^ 'J ^ 7 >(1.34gK h U x^ 
^ >(435ml,3.13mmolh 7 P P J^x ;i/ (275ml ,2.87mmol K 
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4-( h 'J7i^D^f^)^>yJI/7; >(686mg, 3. 92mmol )R Vn&ik 

a?-\s> 33mi &ev^ mmm i tm&omft&ft a z tiz x *> 

860mg(58%)©(4S)-3-[2-Ji^;U-3-[4-p< h * S/-3-[N-[ [4-( h 'J 7;U 

K*#flrfS[ m/z 568(M + ); 'H-NMR (400MHz, CDC1 3 ) £0.98 (3H, t, 
J = 7.3 Hz), 1.58-1 .65 (1H, m), 1 .80-1 .87 (1H, m), 2. 71 ( 1H, dd.J 
= 13.2, 9.8 Hz), 2.78 (1H, dd,J = 13.2, 6.4 Hz), 3.00 (1H, dd.J 
= 13.7, 8.3 Hz), 3.30 (1H, dd.J = 13.7, 2.9 Hz), 3.92 (3H, s), 
3.98-4.07 (3H, m), 4.61-4.67 (1H, m), 4.71 (2H, d, J = 5.9 Hz), 
6.90 (1H, d, J = 8.3 Hz), 7.20-7.37 (6H, m), 7.44 (2H, d, J = 
7.8 Hz), 7.57 (2H, d, J = 7.8 Hz), 8.00 (1H, d, J = 2.5 Hz), 8.24 
(1H, t, J = 5.9 Hz). 

(4S)-3-[2-:n^;i/-3-[4-pt h * ^>-3-[N-[ [4-( h 'j7^D^f;i/) 

)l/-2-**W 'J V J >(860mg, 1 .51mmol h^b F D 7 7 > 

t7k t ©*££ig&(4:lv/v)8ml £ b T )l o > g&^Jctf? t tz 0 

mnT 3o%mm^7km7k 6iimi & 2#T-fln;t^(;:7j<iHb | j?-<>A 1 

TklDtJ lOlmg ^7k 2.7ml fcigffr t 2 # frtt T JtJ £ „ 1 B#|H*#« 
h U £ A 7 7kfatJ£ 4ml ©7k C $8 t T #D X. 0°CT" 5 

fcoSe«9tc»Kx^;ufc n-^*-!t>*Sn^*Silfl:$#xl25Bg(20X) 

gfe/S 128. 0-130. 0°C; fC*#|frflt m/z409(M*); 
7C&#*rtit C 21 H 22 F 3 N0 4 (409.40): 
th^li C, 61.61; H, 5.42; N, 3.42. 
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mmm c, 6i.48; h, 5.40; n, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) £0.96 (3H, t, J = 7.3 Hz), 1.55-1.71 
(2H, m), 2. 61-2. 67 (1H, m), 2.77 (1H, dd,J = 13.7, 6.4 Hz), 2.96 
(1H, dd,J = 13.7, 7.8 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.46 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 
ft.ffi.ytm [a] D 25 +23 °(C 0.4, MeOH); 88% e.e.(Chiral 

PAC AD SfflVNfc HPLC##f£ £3) 

{mmm 47-48) 

mm m 1 tmm&Lxmt <Dfc&vo%m tz* 

<H 6> 



0 


O 













R 2 


R 4 


R 5 


H*»#f«(m/z) 


47 


/-C 3 H 7 


OCH3 


C 2 H 5 


294 (MO 


48 




0CH 3 


C 2 H S 


308 00 



(nmm 49-94) 



<H 7> 
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mmm 


R 1 


R* 


R 4 


R s 


nnxmm («/*) 


49 


4-CF 3 




0CH 3 


C 2 H 5 


451 <r> 


50 


4-OPh 


/1-C3H7 


0CH 3 


C 2 H 5 


475 on 


51 


4-0CH 2 Ph 


/r-C 3 H 7 


0CH 3 


C 2 H 5 


489 (T) 


52 


4-Ph 




OCH, 


C 2 H 5 


459 on 


53 


4-CF3 


/-C 3 H 7 


OCH3 


C 2 H 5 


451 (B+) 


54 


4-OPh 


/-C 3 H 7 


0CH 3 


C 2 H 5 


475 


55 


4-0CH 2 Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


489 (y + ) 


56 


4-Ph 


/-C 3 H 7 


OCH, 


C 2 H 5 


459 (T) 


57 


4-CF, 


/7~ C4H9 


OCH3 


C 2 H 5 


465 <■*> 


58 


4-OPh 




0CH 3 


C 2 H 5 


489 (■*) 


59 


4-0CH 2 Ph 


/>-C 4 H 9 


0CH 3 


C 2 H 5 


503 (M + ) 


60 


4-Ph 


fT~ C4H9 


OCH3 


C 2 H 5 


473 (M 4 ) 


61 


2-OPh 


C 2 H 5 


OCHj 


C 2 H 5 


461 Of) 


62 


3-0Ph 


C 2 H 5 


OCHj 


C 2 H 5 


461 


63 


2-0Ph 


n~ C3H7 


0CH 3 


C 2 H 5 


475 (H + ) 


64 


3-0Ph 




0CH 3 


C 2 H 5 


475 (T) 
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R 1 


R 2 


R 4 


R 5 


KS£-4r£ (m/z> 


65 


4-0Ph(4-CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


475 («*) 


66 


4-OPh (3-CH 3 ) 


C 2 H 5 


OCH, 


C 2 H 5 


475 (M*) 


67 


4-OPh (2-CH3) 


C 2 H 5 


OCH3 


C,H 5 


475 <■*) 


68 


4-OPh (4-CI) 


C 2 H 5 


OCH, 


C 2 H 5 


4S5 (■*) 


60 


4-OPh (3-CI) 


C 2 H 5 


OCH, 


C 2 H 5 


495 (■*) 


70 


4-OPh (4-F) 


C 2 H 5 


OCH, 


C 2 H 5 


479 (■*) 


71 


4-OPh (4-Br) 


C 2 H 5 


OCH, 


C 2 H 5 


539 (If) 


72 


4-OPh (4-OCH3) 


C 2 H 5 


OCH, 


C 2 H 5 


491 \m ) 


73 


4-OPh (3-OCH3) 


C 2 H 5 


OCH, 


C 2 H 5 


491 « + > 


74 


4-OPh (2-OCH3) 


C 2 H 5 


OCH, 


C 2 H 5 


491 (i") 


75 


4-OPh (4-CH3) 


/7-C3H7 


OCH, 


C 2 H 5 


489 (Jt) 


76 


4-OPh O-CH3) 


n-C 3 H 7 


OCH, 


C 2 H 5 


489 (« + ) 


77 


4-OPh (2-CH3) 


/J-C3H7 


OCH, 


C 2 H 5 


489 


78 


4-OPh (3-CI) 


/J-C 3 H 7 


OCH, 


C 2 H S 


509 (■*) 


70 


4-OPh (4-OCH3) 


n-CM 


OCH, 


C 2 Hj 


505 (if) 


80 


4-OPh (3-OCH3) 




OCH, 


C 2 H 5 


505 (If) 


81 


4-OPh (2-OCH3) 


/»-C,H 7 


OCH, 


C 2 Hs . 


505 Oi + ) 





R 1 


R* 


R 4 


R s 


nmxmm <■/*> 


82 


4-0Ph(4-F) 


/M5 3 H 7 


OCH, 


C 2 H S 


493 (M*) 


83 


4-OPh (4-Br) 




OCH, 


C 2 H S 


553 (y*) 


84 


4-OCF3 




OCH, 


C 2 H 5 


467 <r> 


85 


4-CH 3 


n-C 3 H 7 


OCH, 


C 2 H S 


397 <i*) 


86 


4-OCH3 




OCH, 


C 2 H 5 


413 (M*) 


87 


4-Ph(4-CI) 


/7-C 3 H 7 


OCH, 


C 2 H 5 


493 (M + ) 


88 


4-Ph (4-CH3) 


/7-C a H, 


OCH, 


C 2 H 5 


473 (II*) 


89 


4-Ph (4-OCH3) 


/7-C,H 7 


OCH, 


C 2 H 5 


489 (II*) 


90 


4-0CH 2 Ph(4-CI) 


«-C,H 7 


OCH, 


C 2 H S 


523 (II*) 


91 


4-0CH 2 Ph(4-CH 3 ) 


"-C3H7 


OCH, 


C 2 H 5 


503 (II*) 


92 


4-OPh (2-F) 


/r-C,H 7 


OCH, 


C 2 H 5 


493 (II*) 


93 


4-OPh (2-0C,H 5 ) 


«-C,H 7 


OCH, 


C 2 H 5 


519 (II*) 


94 


4-OPh (2-C 2 H 5 ) 


n-C 3 Hj 


OCH, 


C 2 H 5 


503 (M*) 



(mmm 95-141) 
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<m 8> 











rs5c 

R 4 







R' 




R 2 


R 4 






5cift#«T(%) 


95 


4-CF3 


n 


-C 3 H ? 


OCH 3 


147 


C 22 H 24 F 3 N0 4 


nam 


C62.40.H5. 71, N3.31 
C62.33.H5.65.N3.39 


96 


4-OPh 


n 




OCH 3 


1 17 


C„H„NO, 

w 2 / '29 ^ 5 




C72.46,H6.53,N3.13 
C72.31.H6.56.N3.28 


97 


4-OCH 2 Ph 


n 


-C 3 H, 


OCH 3 


111-112 


C 2B H 31 N0 5 


mm®. 


C72.86.H6.77.N3.03 
C72.77.H6.76.N3.10 


98 


4-Ph 


n 


-C 3 H 7 


OCH 3 


160-162 


C 27 H 29 N0 4 - 
1/10H 2 0 


tt*« 


C74.84.H6.79.N3.23 
C74.76.H6.81.N3.37 


99 


4-CF3 


i- 


"C 3 H 7 


OCH 3 


174-175 


C 22 H 24 F 3 N0 4 


turn 
111 


C62.40.H5.71.N3.31 
C62.42.H5.81.N3.34 


100 


4-OPh 




C 3 H 7 


OCH3 


146-147 


C 27 H 29 N0 5 




C72.46,H6.53,N3.13 
C72.43.H6.60.N3.15 


101 


4-OCH 2 Ph 


i" 


C 3 H 7 


OCH 3 


139-140 


C 2B H 31 N0 5 


turn 


C72.86.H6.77.N3.03 
C72.75.H6.75.N3.07 


102 


4-Ph 


i- 


-C 3 H 7 


OCH 3 


157 


C 27 H 29 N0 4 


ft SHE 


C75.15.H6.77.N3.25 
C75.02.H6.75,N3.22 


103 


4-CF3 


n 


-C 4 H, 


OCH 3 


150 


C 23 H 26 F 3 N0 4 


it jut 
mmm 


C63.15.H5.99.N3.20 
C63.25.H5.95.N3.26 


104 


4-OPh 


n 


-C 4 H B 


OCH 3 


141-143 


C 28 H 31 N0 5 




C72.86,H6.77,N3.03 
C72.69.H6.82.N3.05 


105 


4-OCH 2 Ph 


n- 


-C 4 H, 


OCH 3 


137-138 


C 29 H 33 N0 5 - 
1/10H 2 0 


ft IT fit 


C72.96.H7.01.N2.93 
C72.85.H7.01,N2.99 


106 


4-Ph 


n 


"C 4 H 9 


OCH 3 


135-136 


C 2a H 31 N0 4 


mum 


C75.48.H7.01.N3.14 
C75.33,H7.02,N3.23 
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mmm 


R 1 


R 2 


R 4 








107 


4-OPh 
(4-CH 3 ) 


C 2 H 5 


OCH3 


126-127 


C 27 H 29 N0 5 


ft^M;C72.46,H6.53,N3.13 
H3flfg;C72.27.H6.53,N3.10 


-t A O 

lUo 


4 U Kh 

(3-CH3) 


O Li 


All 
OCH3 


-ion -t 0 -i 

1 zo-i Z 1 


C 27 H 29 N0 5 


ST ^ M ;C72.46,H6.53,N3.1 3 
HaHS;C72.47,H6.48,N3.10 


1 09 


4~0 Ph 

(2-CH3) 


C 2 H 5 


OCH3 


142-143 


C 27 H 29 N0 5 


at W fiI;C72.46,H6.53.N3.1 3 
SaHI;C72.46.H6.53,N3.13 


110 


4-OPh 
(4-CI) 




OCH3 


143-144 


C 26 H 2e CIN0 5 


ft® fit;C66.73,H5.60,N2.99 
Hmi;C66.52.H5.64.N2.97 


1 1 1 


4-OPh 
(3-CI) 


C 2 H 5 


OCH3 


131-132 


C 26 H 26 CIN0 5 


ft#fit:C66.73,H5.60,N2.99 
H 8) iI;C66.68,H5.56,N3.00 


112 


4-OPh 
(4-F) 


C 2 H 5 


OCH3 


137-139 


C 26 H 26 FN0 5 


ftg:te:C69.17.H5.80,N3.10 
H iH fit;C69.09,H5.85,N3.1 2 


113 


4-OPh 
(4-Br) 


C 2 H S 


OCH 3 


148-149 


C 26 H 26 BrN0 5 


ffg!M;C60.95,H5.11.N2.73 
HUM;C61.02,H5.09,N2.78 


114 


4-OPh 
(4-OCH3) 


C 2 H 5 


OCH3 


124-125 


C 27 H 29 N0 6 


I+©fiI;C69.96,H6.31,N3.02 
HS!Hi;C69.68,H6.29.N3.06 


115 


4-OPh 
(3-OCH 3 ) 


C 2 H 5 


OCH3 


112-113 


C 27 H 29 N0 6 


!+Ste;C69.96,H6.31,N3.02 
Hmi;C69.75 ? H6.25.N3.04 


116 


4-OPh 
(2-OCH3) 


C 2 H 5 


OCH3 


1 24-125 


0 27 H 29 NO B * 
1/10H 2 0 


tf© M;C69.69,H6.33,N3.01 
HS1M;C69.53,H6.32,N2.93 


117 


4-OPh 
(4-CH 3 ) 


n-C 3 H, 


OCH3 


1 39-141 


C 2B H 3l N0 5 


f+l£ iS;C72.86,H6.77,N3.03 
HS!fil:C72.63.H6.78.N3.10 


118 


4-OPh 

(3-CH 3 ) 


n-C 3 H, 


OCH3 


102-103 


C 28 H 3l N0 5 - 
1/10H 2 0 


tt^ffi;C72.58,H6.79.N3.02 
Ha)iS;C72.41.H6.82.N3.02 


i 1 n 
119 


A /MIL 

4-OPh 
(2-CH3) 


n-C 3 H, 


OCH3 


114 


C 28 H 3 ,N0 5 


It $f- fiI;C72.86.H6.77,N3.03 
H$H£:C72.83,H6.83,N3.12 


120 


4-OPh 
(3-CI) 


n-C 3 H 7 


OCH3 


101-102 


C 27 H 28 CIN0 5 


ft§:fii;C67.28,H5.86,N2.91 
HSHS;C67.23,H5.80,N2.90 


121 


4-OPh 

(4-OCH3) 


n-C 3 H, 


OCH3 


124-125 


^28^31 N0 Q 


ft#te;C70.42.H6.54,N2.93 
HS!iI;C70.36.H6.57.N2.99 


122 


4-OPh 

(3-OCH 3 ) 


n-C 3 H, 


OCH3 


92-93 


^28^31 N0 6 


tf#<i;C70.42,H6.54.N2.93 
HSHS;C70.13,H6.64.N2.87 


123 


4-OPh 
(2-OCH3) 


n-C 3 H, 


OCH 3 


124-125 


0 28 H 3 , N0 6 • 
1/10H 2 0 


ft^<I;C70.16,H6.56.N2.92 
HSj<I;C70.07.H6.61,N2.92 
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R 4 IkjttCt) 



124 4-OPh n-C 3 H 7 OCH 3 148-149 

(4-F) 

125 4-OPh n-C,H, OCH 3 153-154 
(4-Br) 

126 4-OCF 3 n-C 3 H 7 OCH 3 126-127 



127 4-CH 3 n-C 3 H 7 OCH 3 115-116 



128 4-OCH 3 n-C 3 H 7 OCH 3 149-150 



129 4-Ph n-C 3 H, OCH 3 163-164 
(4-CI) 

130 4-Ph n-C 3 H, OCH 3 155-156 
(4-CH 3 ) 

131 4-Ph n-C 3 H 7 OCH 3 146-147 
(4-OCH 3 ) 

132 4-OCH 2 Ph n-C 3 H, OCH 3 128-129 

(4-CI) 

133 4-OCH 2 Ph n-C 3 H 7 OCH 3 118-119 

(4-CH 3 ) 

134 4-CF 3 C 2 H 5 OC 2 H 5 119-120 



135 2-OPh C 2 H 5 OCH 3 146-147 

136 2-OPh n-C 3 H 7 OCH 3 111-113 

137 3-OPh C 2 H 5 OCH 3 91-92 

138 3-OPh n-C 3 H, OCH 3 111-112 

139 4-OPh n-C 3 H 7 OCH 3 105-106 

(2-F) 

140 4-OPh n-C 3 H, OCH 3 121-123 
(2-OC 2 H 5 ) 

141 4-OPh n-C 3 H 7 OCH 3 113-115 
(2-C 2 H 5 ) 



C 27 H 29 FN0 5 
C 27 H 28 BrNO, 
C 22 H 24 F 3 N0 5 

C 22 H 27 N0 4 

C 22 H 27 N0 5 - 
1/10H 2 0 

C 27 H 28 CIN0 4 
C 2B H 3 ,N0 4 
C 2B H 3I N0 5 

C 2 ,H 30 CINO 5 



C 29 H 33 N0 5 



C 22 H 24 F 3 N0 4 
C 26 H 27 N0 5 
C 27 H 29 N0 5 
C 26 H 27 N0 5 
C 27 H 29 N0 5 

C 27 H 28 FN0 5 

C 29 H 33 N0 6 - 
1/10H 2 0 

w 29 H 33 N0 5 



Wt-^fl;C69.66,H6.06.N3.01 
HSH£:C69.36,H6.06,N3.02 

ft® te;C61.60.H5.36,N2.66 
HaHS;C61.57,H5.31 t N2.70 

ftSfi;C60.13,H5.51.N3.19 
HS!lfe;C59.86,H5.50.N3J6 

th^ffi;C71.52 9 H7.37,N3.79 
H$JM,C71.30,H7.36,N3.74 

ff-g:{g,C68.23,H7.08,N3.62 
HS!te;C68.21,H7.10,N3.60 

ff-^te;C69.59,H6.06,N3.01 
H$H£;C69.55,H6.03,N3.03 

ff-^M;C75.48 f H7.01.N3.14 
H ffl {g;C75.46.H7.05,N3.1 0 

f|-gHl:C72.86,H6.77.N3.03 
HSlffl;C72.77,H6.77 r N3.01 

ffg:fS;C67.80.H6.10.N2.82 
SIS9{g;C67.78,H6.05.N2.85 

tf ^<i:C73.24 9 H6.99.N2.95 
S89fI;C73.1 1,H6.90,N2.96 

ft® f£:C62.40,H5.71 .N3.31 
H$Hi;C62.33.H5.70,N3.32 

ft-^fI;C72.04,H6.28.N3.23 
St S5fg;C71.90,H6.32,N3.23 

ff©fi;C72.46.H6.53,N3.13 
H 31 fg.C 72.53, H6. 49, N3.1 1 

It® f£;C72.04,H6.28 t N3.23 
HS)f£.C71.93.H6.24,N3.29 

tfSL®;C72.46,H6.53,N3.13 
M ffl f£ ;C72.40,H6.59,N3.1 7 

th@M;C69.66,H6.06,N3.01 
St$HI;C69.66,H6.05.N3.05 

ft® ffi;C70.60,H6.78,N2.84 
HS!®:C70.33.H6.78,N2.84 

ft®fit;C73.24.H6.99,N2.95 
It $H1.C73.10,H6.98,N3.04 



(mmm 142-144) 

42 tmrnizbrmQ <Dit&m*mtz 



<m9> 
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R 2 


R 3 


R 4 


R 5 


H*^#T«(»/2) 


142 


CH 3 


C 2 H 5 


0CH 3 


C 2 H 5 


384 (M + ) 


143 


C t H 5 


C 2 H 5 


OCH, 


C Z H 5 


398 (M*) 


144 


CHjCF 3 


H 


0CH 3 


C 2 H 5 


424 (M*) 



mm 145- 147) 

mm 43 1 mmiz vxm 10 oit^m^ntzo 
io> 






R* 


R 3 


R* 


R s 


K*»«rffi(ra/2) 


145 


CH 3 


C*H 5 


0CH 3 


C 2 H 5 


294 (M*) 


146 




C 2 H 5 


OCH3 


C 2 H 5 


308 (M*) 


147 


CH,CF 3 


H 


0CH 3 


C 2 H S 


334 (M + ) 
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mmm 148-153) 

mmm 44 tmmiz iti 11 onb&yoitm 
<n n> 





O 




^YCX^or 5 

R 2 R 3 


R 4 







R' 


R 2 


R 3 


R 4 


R 5 


Sfi^f (m/z) 


148 


4-CF3 


C 2 H 5 


C 2 H 5 


0CH 3 


C 2 H 5 


465 (M + ) 


149 


4-OPh 


C 2 H 5 


C 2 H 5 


0CH 3 


C 2 H 5 


489 (it) 


150 


4-CF3 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


451 (■*) 


151 


4-OPh 


CH 3 


C 2 H S 


0CH 3 


C 2 H 5 


475 (M*) 


152 


4-CF3 


CH 2 CF 3 


H 


0CH 3 


C 2 H 5 


491 


153 


4-OPh 


CH 2 CF 3 


H 


OCIi, 


C 2 H 5 


515 (**) 



(IWJ 154- 159) 

mmm 20 ^isjtuic iti 12 <Dit^^^mtc 0 



<H 12> 
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mmm 




R' 


R 2 


R 3 


R 4 








154 


4 


"CF 3 


C 2 H 5 


C 2 H 5 


OCH 3 


156-157 


C 23 H 26 F 3 NO < 


mum 
mmm 


;C63.15.H5.99.N3.20 
;C63.04.H5.93.N3.16 


155 


4- 


-OPh 


C 2 H S 


C 2 H 5 


OCH 3 


144-145 


C 28 H 3 ,N0 5 - 
1/4H 2 0 


turn 
mmm 


;C72.16.H6.81.N3.01 
C72.04.H6.81.N3.07 


156 


4 


-CF 3 


CH 3 


C 2 H 5 


OCH 3 


167-168 


0 22 H 24 F 3 NO 4 


turn 
mmm 


;C62.40,H5.71.N3.31 
C62.33,H5.78,N3.30 


157 


4- 


-OPh 


CH 3 


C 2 H 5 


OCH 3 


142-143 


C 27 H 29 N0 5 


n-im 
mmm 


C72.46.H6.53.N3.13 
C72.38.H6.43.N3.09 


158 


4 


-CF 3 


CH 2 CF 3 


H 


OCH 3 


120-121 


C 21 H, 9 F 9 N0 4 


uum 
mmm 


C54.43.H4.13.N3.02 
C54.37,H4.19.N3.07 


159 


4- 


-OPh 


CH 2 CF 3 


H 


OCH 3 


1 19-120 


C 26 H 24 F 3 NO s 


it- jut 
mmm 


C64.06.H4.96.N2.87 
C63.96.H5.04.N2.90 



(mmm i6o> 

[3(2S),4S]-3-[2-Ji^;i/-3-r4-^ h * *>-3-[N-[ [4-( h U 7)l*Uji 

7- )\/ ) 7 x r. )i i ^ ± )]/ ] jj )v n ^ ± )± ] 7 x n )± ] x p ^ - 2k ] -4- 
^> 2Jk#*g 2 ^>-2-a-> 

(±)-2-x^;i/-3-[4-^ h * v-3-[N-[[4-( h 'J 7 ;i/^D ^ 
7x-;i/]^f ji/]*iw^^f;b]7x^;i/]7*n i^t>i(^I¥ 
11-162235) (26. 8g, 65 . 6mmol ) t J&Tk 5^ F?tFD77> 34ml %T 
J1/3>|I|TS^U *fti«l*Th'Jx^;i/TS. >( 9. 14ml, 
65.8mmol) s □ -f ;u £ P 7 <i K (8. 07ml , 65. 6mmol ) £ f&T b N 



£&fc:T;!k#T h h* ii U £ A(8.83g, 78.7mmol)£fl#7.k^ 
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h7k FD77> 88ml %T)\s3 >#H^,TrMn U (S)-4-^ > i/ )U 
V >-2-tf >(13.9g, 78.7mmol)£Ji#7K^ h7t h'D77 
> 70ml CitiatiTlfeo «T» 45 #Jf# b fc „ &C$fcfc 

*JJfe^«ftf7k«E»v^^S/«> A -CIS** LIULife, £§g^£i/ U 7J 
^ > : * y ->l/ = 15:lv./v)lcr«li5! U 15.2g(41%) 

SIK I, t:;i/:n-^;i,T? b 5.62g(15%)© g 

ft*#M m/z 568(M + ). 
(flfflSfll 161) 

(S)-( + )-2-x^;i/-3-[4-^ h * »>-3-[N-[[4-( h'J7 P p< Q/J 

[3(2S),4S]-3-[2-x5 L ;i/-3-[4-^ h * v-3-[N-[ [4-( h U 7;i/^D 
p< ?-)l)y x. — )]/]* fr/** J I1/]7i-J1/]7d fcT;*- — ;i/]-4- 

^> i/)V#*yr v* 'j ^ >-2-# >(90.9g, O.ieOmol)^ F 7 b F □ 
7 5 >i:7j<©r!£$&^ (4:lv/v)802ml tligfl? b, 7 ;i/ if > 
IftLfco if#T 30X3a»-fti7k**(63.7il, 0.630mol)£ 5 #T-?ST 
bfco ^(37k^-fbUf-^A--7kfntJ(10.7g, 0.256mol)£ 267ml © 

b 5 ^tar bfco mjctk^t i ^p^n^ b^o sj^^t: 

64Xffi b U £A(102g, 0.627mol)£ 401ml 
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•kmrnw**;*? A-n^mtmmvrzo n^mzmm^T-iiRv n- 
mm^-^-)V(DU^mm (4:iv/v) nmm&i&Wi&mL 52.4g(sox) 

128- 130°C; . 
WmttVfm m/z 409(M t ); 
7tmfrVfm(%) C 21 H 22 F 3 N0 4 (409.40): 
^rWm C, 61.61; H, 5.42; N, 3.42. 
nmiM C, 61.41; H, 5.44; N, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) (50.95 (3H, dd,J = 7.3, 7.3Hz), 1.54-1.70 
(2H, m), 2. 58-2. 65 (1H, m), 2.77 (1H, dd,J = 13.7, 6.3 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.38 (1H, br s), 4.72 
(2H, d, J = 5.9 Hz), 6. 90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 
8.3, 2.4 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.58 (2H, d, J = 7.8 Hz), 
8.07 (1H, d, J = 2.4 Hz) , 8.34 (1H, t, J = 5.9 Hz). 
ttmytm. [a] D 25 +24 °(C 0.8, MeOH); 

7t¥M,m 99% e.e.(CHIRALl PAK AD 0. 0046 x 0. 25m, m&WL ; n- 
^*yr> : <i V7D/V : h >j y )V* u &m = 80:20:0.2, tft 
aj$:S ; 298nm, £^Ai&M;30°C, m.M ; 1 . OOml/min) . 

(mmm m) 

(R)-3-(1-m i/D^f ;i/)-4-^> ->*;i/^-dri7- 2 !2 Vy-l-* > 

t-7 h **/ Y± >J £ A(2.47g, 22. Ommol ) UBzIc x F7th'D77 
> 50ml §7;n*>flIT^ ts7K^}f#T(R)-4-^>^;i/^dr 
U ^>-2-^->(3.55g, 20. Ommol )*8&7kT b h* o 7 7 > 30ml 
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(2.60ml, 21.9mmol ^fl&Tky 1 h^h FD7?> 20ml £ ttiT 
^rt$:JD^^^a:^;i/i3Tjfim Lfeo fffl&^iiTk, l§ ftl J£ i? 7k ill :h 

> : »K3:^;i/=4:lv/v)tCTl»«b> 5 . 06g( 97%)© 1 8<Mb ft * « 
It Iff fit m/z 261(M + ). 
(HM 163) 

5- 1 K d * * f-;i/-2-* h * i/gmmm^ > ^;M#H¥ 11- 
162235)(15.5g, 56. 9mmol ) £ J^7jcoi- ^ ;u 300ml £ I, tK^M 
#TH^<fb 'J >(2.0ml, 21.1mmol)£^T U £ £ £ 1 I$fl61t# U o 

Trf£*iLit!?iUfco » £ ftfc *SH * ^ >f y 7 d tr;uoi - ^ )V <fc 0 « 

L 12.7g(66X)©gfl«j^b^«I*^6r U XAh^ t UtUfco 
li^tfrl m/z 334. 336(M + ). 

164) 

[3(2S),4R1- 3-r2-n-rP ^-3-f4-^ Ky-3-(^>yjl/t^^t 

;i/^>;i/) 7n^l7P br ^ - ;i/ 1-4-^ ^-^»y* »; v >-2- 

(R)-3-(l-7tu D-f;i/)-4-^> U v>-2-^>(3.56g, 

13.6mmol)^^7K^ h 5 t h'D77> 70ml &T;i/=f>3£fflflTig£- 
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U -78°C(c:ft£PL£o HE#T 1 mo 1/1 CD^- h >J ^At7( MJ^f 

h*©^ h^h KD7^>?grS(15.0ml, 15.0mmol 
Tlfe. *T»7«-78-Ck:T 1 l$fffl»mLfc« 5-7af^iH- 
p< h*^^JftS»^>S?;K5.04g, 15.0mmol)©J^7k^ h =y h K D 7 
5 >fc*U20il)fc$*T bfco*T»7&-78 , C£T 3 B^jf # 
T--35~-40°CT- 3 Wpfffl«#Ufc. fifc*fc**D*fc7 = «> A* 

£T*SS!U 6.llg(87%)©gl$>fb£^£fifgvfttt$l£: LTfffco 
IC*##f<i m/z 515(M + ). 

(HJSffil 165) 

[3(2S),4R1- 3-r2-Ji^;i/-3-r4-^ h * ->-3-(^ > ^ * */ * 
- )V ) y x = l )i 1 y n g a- - ;i/ 1-4-^ >S£jMl±jL^_!jJ£_> -2-^ > 

nmfrmm m/z 5okm + ). 

(HJS0J166) 

[5(2S.4'R)1- 2-j< h ^->-5-rr2-(2-7t-drV-4-^>^;b^^»V U g 

[3(2S),4R]-3-[2-n-r o tf;i/-3-[4-^ r * $/-3-(^ > > 
AiW-^)7iiji/]7D tf^-;i/]-4-^> ^;i/^-^r-9-y U v >-2- 
#>(20.9g, 40.5mmolK 103^5- 0 A Ji 2.00g t mm 

200ml L,W%E. 294kPa OtK^£E T-^MMtc £ ff o 0 

^^b-y-aiiiUT i7.2g(ioo%)c73g6titJ^^fe?fi^t;^ urn fc„ 
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nrnfrmm m/z 425(m>). 
(mmm 167) 

f5(2S,4'R)1-2-y h **/-5-[[Z-(2-** V-4-^> VJk^Jt^l !j ^ 
>-3--f ;i/]$j|§S 

M»##flil m/z 411(M + ). 

[3(2S),4R1-3-r2-n-7 , P tf;i/-3-[4-^ h =fr ->-3-fN-[(4-7 x y 3- -> 
7i^;i/)^f iHA^/^-f Ji/]7xrji/]7D ^;t~;u]-4-^> ^ 

[5(2S,4'R)]-2-y h *^-5-[[2-(2-;fr* V-4-s<>V)l**W >J 
^ >-3--T >^;i/]^m#^(12.1g, 28.4mmolh h 

■J xf;i/7 5. XlO.Oml, 71 .7mmol t>* >* ^ o n y # > 200ml £}g 
£ t^Jc^lt^T^ □ Oj^^x^;K3.05ml, 31 . 3mmol )ffiT b tz 0 0°C 
T* 20#JI#|£4-7 xy ^>^>i/;b7- ^ >^i£^(7.37g, 31.3mmol) 
S^*-roiJDx.fc 0 0°CT" 1 Bf F^Jf^lt^fZT 4 B#Hlf # Ltz<> £ 

o.imoi/i ?k, mmmm.7km± h u A7jug$u fisum 

is V -to V ))/ & n •? h 7 4 -(W&WL n-^*-y-> : 0^x^;u 

=7:3v/v)l:til U 16.1g(93X)©Bttfb^*fcfcftifitt»fc bT 
fC«##flil m/z 606(M + ). 
(HJ£#J 169-173) 

168 tmwuz iti 13 t3^-r>fb^tJ^i#feo 
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<H 13> 






R 1 


R 2 


R 3 


mmnmm (m/z) 


169 


2-OCH3 


C 2 H 5 


0CH 3 


622 (H + ) 


170 


2-OCH3 


/7-C3H7 


OCH3 


636 (lT) 


171 


3-OCH3 




OCH3 


636 (IT) 


172 


4-F 




OCH3 


610 (lT) 


173 


4-F 


/7-C3H7 


OCH3 


624 (H*) 



(mmm 174) 

( S)-( + )-2-x^;i/-3-r4-^ b ^-->-3-rN-f (4-7 P7x7^->7:n 

[3(2S),4R]-3-[2-^^;i/-3-[4-p< h * ^-3-[N-[(4-7 D 7 i 
y^^>7i-;i/)^f ;i/]*;i/n^^;i / ]7x-;i/]7'D — ;i/]-4- 
^> ^*>-2-;fr >(2.02g, 3.31mol)^:r h7t KD7 

^>^7jc©^^f§^ (4:lv/v)18ml £i§#PU 7* ;Hf > fi & & ?Jc # 
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Ltzo mWT 30X»RflS2k*zk(1.34nl, 1 3 . 2mmo 1)4 5 ^tlTl 
feo &£2fcKfb'J £(222mg, 5.30mmol)£ 6ml © * $8 I, 5 

^A(1.37g, 13.2mmol)£ 9ml biRT Ufco € © * * 30 

fi-mnLtzo £jfcift£7jc*£agx ^^b^^-b >T*ffim ufco jam 

8SI4^'fV7D tf ;i/ i - -r =40 :lv/v *ffl^Tj»«! L 

1.08g(JR¥ 73%)©BtfHb£4fcl&ftfi*£ili: LTffco 

RfcjS 95- 96°C; 

fC*##fiiI m/z 451(M + ); 

7G*#flftf (J5) C 26 H 26 FN0 5 (451.49): 

itnm C, 69.17; H, 5.80; N, 3.10. 

C, 69.06; H, 5.73; N, 3.17.; 
'H-NMR (400MHz, CDC1 3 ) 5 0.95 (3H, t> J= 7. 3Hz), 1 . 54-1 .69 (2H; 
m), 2.60-2.65 ( 1H, m), 2.75 (1H, dd,J = 13.7, 6.4 Hz), 2.96 (1H, 
dd,J = 13.7, 7.8 Hz), 3.89 (3H, s), 4.63 (2H, d, J = 5.9 Hz), 
6.89-7.04 (7H, m), 7.28-7.32 (3H, m), 8.08 (1H, d, J = 2.4 Hz), 
8.24 (1H, t, J = 5.9 Hz). 
ttMftm [a] D 28 +31°(C 0.8, MeCN); 

97% e.e.(CHIRALl PAK OJ, 0. 0046 x 0. 25m, igfcHSft ; n- 
^=5Pt>:^V7D/W-;i/: h 'J 7 )\> * U ffiW. = 90: 10:0. 1 , & 
ttS^S ; 254nm, £ ^ A ; 40°C , ; 1 .00ml/min) . 

(1*1^ 175-179) 

n«j 174 tmm^Lxm \4 £.m*ib$m&ft tz 0 



<m 14> 
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hxr> 
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